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Bio-Oil Stability
• Challenges
 Becomes unstable with time
 Testing-ASTM 
• Condensation and polycondensation
 Time
 Temperature
 Catalysts
Acids
Char fines
• Why study stability?
 Shelf-life
 Equipment maintenance
Research Objectives
• Electrical thermistor
• Control versus additive
• Bubbling and mechanically fluidized bed
• Condenser and  electrostatic precipitator
Biomass Feed Stocks
• Lignin
• Tomato powder
• Pine needles
• Wheat straw
Process Conditions
• Fluidization-mechanical and gas
• Fed batch mode
• Constant stirring rate
• N2 flow rate-15 L/min
• Reactor temperature: 475-700 0C
• Vapor residence time
Mechanical: 1-20 s
Bubbling: 2 s
Thermistor Setup
• Localized heating (film heat transfer)
• Equipment
Power supply
Digital multimeter
Small resistance thermistor 
• Constant voltage 
• Liquid temperature
• Solid deposits (final wt.-initial wt.)
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Conclusions
• Stability technique
 Precise and sensitive
 Good reproducibility
 Thermistor-Thermistor
 Oil-Oil
• Thermistor resistance varied significantly as a function of 
time and temperature
• Positive type more stable than the negative type
• The solids build-up was constant beyond switching 
temperature 
• Oils with higher viscosity and less water content resulted in 
higher deposits
• Additive blended bio-oils (2-4 wt.%) resulted in lower 
deposits than the controls
• Condenser bio-oils had lower deposits than the ESP bio-oils
Future Work
• Measure important fuel properties of bio-oils
• Composition of fresh and aged bio-oils 
• Gel Permeation Chromatograph 
• HPLC-Orbitrap
• Heat transfer modeling
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